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(54) PLASMA CVD METHOD. PLASMA CVD DEVICE AND ELECTRODE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a pjasma CV D method capable 
of uniformly or almost u njforml yforming a film on the pigeT^urfacF^ f a 
hollow object regard less of itssRapeTto provide a device therefor and 
to provide an electrode usable therefor. 

SOLUTION: This plasma CVD method is the one in which an inside 
electrode 4 arranged at the inner cavity of a hollow object S and an 
outside electrode 1 arranged at the outside are used, as the inside 
electrode 4, the one capable sele ctively assumin g , a reduced sha pe 
capable of ipassing the opening part S1 of the hollow object S or an 
expanded shape pre viously decided in ac cording to the volume and 
shape of the inner cavity of the object S is used, at the time of forming 
a film on the outer surface of the object S, the inside electrode 4 is 
formed into a red uced shape, is pa ssed throu g h the opening j aartjl of 
the object S and is i nserted into t he inn er cavity of the obj ect S, and 
after that in a state in whi ch the inside electrode 4 is formed into a n 
exp anded shape and isse t to th e inside o f the object S, the space 
between the inside^ ejectro de 4 and the o utside electrode 1 is 
impressed with electric power for gas plasmatizing to form a film on the 
outer surface of the object S. 
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(57)[»»] 

[till] #ttfc*;tobe>r«ffittB<Drt*jIilci&-i::xttl&i&-^^ 

[«*^«] *^tip D n sa)rtsicEi-r^rtgj5mii4ingi5irgBM-r^suaiiit$ffltN, wtt*«4iLT, 

*fls©i(iPttsi£aa*i**;:&jb<T***i6/j\»^ 
Ptt£S^iWic<t&c£j!><T-#st(D£ffli\ifc n a p^^ 

S^a®^4 8 



ttS®icj$ii?-s?7XvcvD;2re&y.B^^^ 
tw£m\i£^p n pttg®^cDj$iiicfc*:yi£iw 

^CtT*BJJl2$S'h^«i:LrS^p t p<D^PSIJA^iS^!)p c pl*l)glcJf ALfcfc* 8B*tt»i**£iT?ll!IEtt:*#tt£L 

Tt^p D pflici£gui£flpiJm&<tMEttnr®tip^ 
n-r &tt#jsi fBmo^xvcvD&o 

i=*fcy»ttrt»*ffi£tfreffi»Ti=»re^ 



&.Krt9Sffi£tfflEE1S»tt££5£girLT1iirEtt^ 
-f-5ff#JS3fB«(7):^X7CVD;4 0 

(fi#JS5] fiJElWllI<tLT;KK<!:tttg®tfgmi±£:fr^^ 

«NEfca^<Dl*l*(::&fcy,B^ 
tt®@fllc3SiJ)!|&£A;h/C!!£^ 

i=wiB*x^XT<bffl***«^LTtttta©naiBic«Hr«ii**ie«<D^x-7cvDa. 
rtasicdcigi-s^xvcvD&T-fcy.ME*^ 

i^a^rtam^^lci^M^^^m^it^fflt^,s^IErt^mg«<hLr^E*^^p c p0P 3 8P§l5^aLr^^ 
*&Ktoartttic3tA*ttTiirEi*tt««*#jj&ut*rtOT 

[11*4(7] WE#X^XTftffl«*tLT. 13. 56MHzU±<Dffi£J9&ftO>g*ftE&«ft|C|*jK£lft& 

O>15tfa>lia±1O#<Dl)aTa>ttH0RHJl«»T?S« 

JuWcEEfl^XTCVDSfc. 

cis*«8] »Ej«Hi««#xtLTaft**ft*tt^xat;7^<bj»*<b*itj#^^t?^*ffli^ra*iii*» 
i=EB^«nma^n«irEBt-«^ma&«ii%rfiu.ttEnmsa.nE4>ffittiaa>iin««»id 

tt*^iA<T?£*li/|*im3U*tt*ja(Drttt©8a&^ 
tSct^Ski-r^^X-vcvDSSo 

[»*aio] laEwspmaiin^sftPi^toTfey, m&tobt&c.b-mBM*&mzBmT& % mzvtm 
i-r*ctT»mEtt*»tti=»ST?**Bi*a9E»0!>^xvcvDss« o 

1] mErt»*tti*»«E«**^€><py, E«»«*t*a«-ciWE«:*»«i=ia:s*ti» **i«fcy(s 
aa>*»***ztA<^«ifta«T?«»*i*T«iEtt/j^»«icHg-ct*i»#a9EE<D^x-TcvD«B. 

wtz>£m£ffiz.T^m*m-\ 1 e«©^xtcvd»m. 

C»*«13] «&Ert»««l*d>«K£fcrtMA<»«tt£**$l$^ 

6*i*T«rEtt*»ttlc|SJ6Tfg % rtttfr&i^tM^ 

®9E®<D^7XTCVD^§„ 

[it **i 4] mmmwxizniizm&LTmii^zt^xvitL. k^xtot-c* ma^ttt 

n*EI=J*K-r*^X-7CVD8«-cf*y. TOE*x^XTftffl«**«IS-r*MtLTlWrE4'ffi«Ba<l!)rtltt 

KE«**rttt*a£rtttl=E«*Srt»««££*;tTfc^taErtOT^ 

l^a<Dfl#lcjft»^t^a<Dfllglc^ 

[»#*15] KrE«»««i:n»««mi=ifX^X7ftffl«*tflMM-*fc«)fl!)¥RfcLT, 13. 56MHzia± 
G)Br^»S)l<©S*^Ji3K«*lcgBT^SjKiaa>1 »#0>1 JsLt10#<7>1 JaT<D®B<D2tfiJi&t!tT*lIi|ig£ili 
$^tLfcttS<Dm*^^r♦t§t(D^xrl^^li*«9A^b140^^■r^^AMcE©<D^ : 7XTCVD^Mo 
[It*«l6] jaRW»#xlc«**ttlSLTtt*X^7X-7fl:L, tt^XT©TT?» BfJPSU£*rf -St^p^O 

Mmizmm+zzfyXicvDizts^x* wje+s ftaontticEKFiu i*<p£tta<D*M9fcEB&tv&*tt 

Btetc&fiaiciiijEtfx^x^bjfmasiius^^ 

'i*»ttJu*»tta<DrtK®8»;Ri;«wic«cT*aj£tof=tt^^ 

'SHIS 

[»*«17] Mfflaflpprn&EtoTffcy, Hc«»w*=fcifME«/M«*icttST?#, BB*«»tr*=fewE 
tt*»«i=HSTf**«*ai6E«a>««. 

[»*im 8] Mmms&frbuVs E«»«*i*ja*T?iKrEtt*»«ic»g**i, **u:y«»o>E»aFi**c 

fcA<RrE«:a*l?*»*-&r»EIB^»ttl=»SlT?t*H*ai6E«fl>E«. 

[H*Jg 1 9] ttEtt*Ktt£ 8H#-f Sfc »«iUMffitl$ ft&TH&flf #£1 8EE0>M. 

[H*«2o] *^<i*naE*<#«tt**i-*a«««^*orrt«icatt«!*Ati<5wtTf»&**riWEt6* 
xM*i=K£-e$, rt»^^»a»«i*ajLTfc<ztT»iwEia/h»«i=issT?t*»*ai 6E«©««. 
[»**2i ] jjtaw»^ic«*$«isLr»«x$^XTftL, mzr=?xv<DTT\ naflrcftro* £fta<*> 
nmmizf&mt $>zf yXvcvDiz&i^x. mu*p£®s,<D\*imzmwzti. tt<t>£4fe&a>*«nf=Eji&ti&*8ii 
mjiiflFBiicHfjE^^XTibfflm^&fc^^ 
irc*,K*ia(&rttticaA*ttTiwErtpiJ*«fc^ 



mmumm 



[0001] 
[0002] 

SMteicflwu 2h\z$mv&z>ztmo)m&tttt>o tz?>t><. mmmon^tisx^wmm^tztbiz^ 
mwMitLM. ^mztth^2mitmmiixm<Disx^9\-mziAiii^h^t^m^^t^ ztz. it 
®to&nT'&zztfr*mto&tmmiz&mmz%\.\ 

[ooo3iz<j)tz#>. ft*DLcmm<D®ste&imm<Dmhtz®m%&. nx'W&mnftmzmBLx, mm®% 
<r>^M\zw.nummm^mt^zt^UH^xi^ 0 m^mm^s-™ 1 m^mz^t, ®%o)HMt 
m^nrnxm^^m^^i^ mz&?z>#g. #.<DH®nmfi\zmtimt*z®$sZWLmu mm^puzm 
mmoattfrhft Aoimtem^aymoftffl^mw a> i&wlx. m^unmnxyx^tLxm^xtmn 
p^mzmmm^xt:m^r^ttt\zmmmmm\ziixzfvX^itm<Dmm^m^m^t^ztv.mmn^ 
mwizi%mmzBf&t&i5mjBLifmwtfffl7FZ*iTi^o ttz. zo)j5&8.V£m£mi^k, ®%<D9\-&m\zfo 
^tzw^^mmzn<o^E.fU7xiim±Lxmm^mm\zm~iz^mx'^^tLxi^o^tz.iAmmm^ 

[0004]£fc. ^ilttro^mtip^tD^^Slr^^ll^oM^Jf^^^fc^^MiLTIi.^lc^^^^ 

xvcvomwtfmi^tixi^o co^aii. imgwi 1 mmtstitzM^^u £*ru mm 
mtLtzhz* is^>m*i mizitmi&oaym<Dfiunm2itfmn&(D5ift®mi • ii^is^tifctwtfis 

#sw2i ' zftLxvv^7#v9x22&vmmfonM23tfzmmz&m2hxi^ 0 ici* 

[0005]Z<Digfi£ffll*T.^fttt<D&J$li1^S?-&^^ 

on*. ^»$ji^« D ps^^>/\*i wichkau rtspm^i \zfa-exzh\z3t&£-£Z>o &i*x\ mmmwii<Dmu 

lZX**^tU fl£fl>r5£E*llcMEU 1SX&&®3frt>?vy/U rt^fi)cll)S^*X^^A-r •Settle, it^-fc^ 
^23^b^^>^v^X22^^LTrt^m^21 IC**X^XT^bffl(D^jg^m*^m^L, fII2©ALfc)l*4 

#x£^x^b-r z07^xv0Tx®mft<Dfamm®&s<DHmm\zmmtffit>tiz>o &fc\ i/^r*^ 
^m@2io^ic)si:fc?a0^)i^ n a pscDj$)i«is^tT^-&o 

[0006] 

[*B^A<^^?iLc^:9<^t'•5^li]LA^Uc^A<t,. i!tffBftPjfl¥8-531 1 7^$gA<&*&^X7CVD&&l/g§lc £ }; 

^mmmmizmmm^rMt^tz^m^t^mmiz^mmm^mmm^t^o *tz. mmmio?^ 

X^cvDgs^^fc^T^itJi&m^tfift^ 

tt<Dt<DT*fc&fctfK$p a pil£tf-LTl£l^m®(D^ 

\t*(D9Y£wommzfe^tzt,<D\ztjiz,T % mftmwizi$)-izf$.m$:mm^m£tf&5>o £*>\ k^-v>/\*w 

[ooo7]-ec-e. ^PaJ$^-r^*^feip a pa)HaffilrfiE)l-ri,^XTCVD54. ^XvcvDggfttf 

izfrfr&jjm&vgmzmi^zttfx-z&nfexh^x.mty&mmizfrfrb^ 

[ooo8]*fc, *i§Bjii, mntt£&?&tp?E®8><Dftmmizmm-tz > -??xvcvD& K zfyx^cvommmmz 
3fel;lc*^7!)^^^•^xl;^Slcfflt^-i,ci:A<-ct^s^i^-^■t^•^ ! tl^stt'r'^)Ci:^^li<i:■r^ 0 

[0009] 

[fSII£$;*^Sf:y>(7)^fS]jifit2tffI£<B&^ 

-?<bu is^X70Tr% ^□gp^^-r^4'S^p Q BCDngisici$ii-r^7XTcvD^-cfey, b«jib**x^xt 

itmm^^t^mmtLxmz^^(Dp^mzmmt^^mmt^mzmmt^Mmmtt:mi\tiim 

to&n®tLx.ttit£$&®&<DmQ®£&&zi£&zttfxz&mnwttw^^ 

fB^/M*#a,Ta^p Q p(Dfif)p$£iiLTis^ 

ISMLfctt^T%lSrt^®S&t;MB^^m^PBllcME**X^X7<bfflm*^^^LTi5^p D p0^a®lci$)l 

■r*ci$ittti-r^7XTcvDa*iitt-r6(*iBW(D»ia>^XTcvDa). 

[001 o]*fc. iKneae*»a-r'&fc«)ic*i8wi4, ^igJi^xici^^^^Lris^x^^XT^L. is^ 

&£^£®&£LTBiJiB*£^p D p(DrtlglcSBMrSrt^SII^^ 

ft^tofc*£A^tt$g«Wlzt*CtA<T*^^Ct^$atr5^X7CVDgM^^"5(*f£M<Dmi0^ 
XVCVDgg) 0 

[001 i]^fc % wEii!H$«^*fc«)(c*iBwii, f&mmwxiznj3Z&&Lxmjix£y^xvitL. 
x^oT^itapp^wt^^p^ttaaicjsis^^ 



ft,l£*£^p a p©flpWcKM£;h&ttp11®a<hcDF^ 

[001 2]jiijE*f§B.fj0>gn (DZfyX^CS/Dm. ^XvCVDlgM&t/milKcfc-ix!:, *£©&J$BS$lp c pCDrt|g|-IB 

M£ftfc®ti£te*ff2#£LTi^p a prti£©£«^^^ 

[00i3]£fcz;hlc4.y^Pp1i<7)flg|::tt^^ 
tt©*£^p D pKaLTt. HtJEWplimacDlfc^ 

fc<c<blc4.y. IS^pOTM-aaicKj-lcxiiliiS^-ttlcll^jS-e^^., *#^lcmS®f£Il$p a pT*fc6*£$) 
p°pl4. 1 0)F^Pp15^-ri)*^ (DtOT'fctlli BUlBWSPmHl^oT^^tl€)^XTv-X 

rtlci$^ n D p(D^a®^A^C ( tA<T'^g)g(D^Ii(D^p c p^^^lC-C^o 

[001 4]MB*£W0>lfn 0mS&l/*3PJ10>3ll W^XTCVDgMl^fclt-SrtSiSSSli. 01^.12 IHBlftf^?T 

t©£^\ stiE^p^iiiicfc/^ 

IS^p n pW)^lc|fALfc^,F^tt®<t^^Z<tT*M3ffi^^tt<tLr^p c prtlc|SfiU. BPlgMBIl&ffiEftM 

[001 smEnnaftwiiBa A8««&L-cii, ztn=nnRTtti=aiSLfeiinm&« tmmmt 
*iwffl**e»tti:*«*Tfcy»KBM»ic < w^ 

[001 6]Ha>«ttlcBBBB-e#*rt»m(c-D^TI*» SblcUfcflltLT, ayp&Vtoipto&ttommizmtott 

■&*fc«>a>BMSttt*aisu Re»»ttT?»y>^»tt*iB»*i**^tT?iWEMffl B ?*t*B!i:Tffl8Bttij^tt 
mo)mmuttutzfth<m&zft&)^y&tt\t*,bt&tt±.\zm.m 

[001 7]B(D^fttta)i/-h«S«aJttS8fflLfcrt9Btt<D*e,lc ! att:«iLT» HuE^p^Pgi^JIigpIfig© 

f*fc«fcymEft®*»::#rtLfcxyvh£aoTrt©j(*0rt^ 



+fc*ft»©S£ttyiii»SflMc«fcyK5,-httms»^ 
«yfflLisiMtifiEi=j:yas/-httm«»tt£sirE^ 

[001 8]*fc» *H^(D|gl ©«ffi&lf*IEifl<Z)llii <D««lcfclt*rt»«ai4» «2ttE1t£&frbfcy, EttK 

£*fr&fcy»Ett«M**£sa«TMmEtt:*:»tticR^ 
**TiWEi6'i*»tti::RST?£*fc<D*ffli\i&^^ 

*S'M*#K£lfc£ttTia^p a p(Dliflppli£^^ 

LTiiiiE&*ptticMu aw ajma-tafjE^^ 
m\z&mthz\ttfx-zz> 0 

[001 9]C0 <fc5fc»ttEtt£*fr&fc**«£LTI*, ft«WlCl*, tt)im&ttd&aftfBttffiT?1NrEtt*&tt 

Sty, ^;i/x>*^h«ttttT?iWEtt^»«i=«»-c*ftti©*«;if i^titLTt, asici&UH 

«fci^*Lr*<Dfc*>i::,i&Ett**m;fttf(xi4^^ 

LfcssttaKicsgaf^hfctfx^fctt;©^ 

[0020]}fcttEtiS#<tLTI4> CtllC|gg*tlSt<DTI4«Cl^, Ti-Ni&£&, Cu-Zn-AI&£&tf>tife, Cu- 
Al-Ni&£#. Cu-Zn^^t, In-TI&£#. Ni-AI&£&. Fe-Pd&S^tf)^ b^Mifc&0>£JIffl-e£ 
^o^^l4.^X7CVDICfclf^M;Sg(25 o C~100°CMlt)T*Sffitt®S^W*4&^^^ffll^Z < tA< 

[0021 ]*fc. fflE*&9ia>5si ©saai;*38i«fl>ai a>£gi=fcft*wsim;«i4. '>ft<ttnai5A<»mtt 
T % iiiErt«mfi£LTd>«Ki*rt«i5tf»«tt£***attm^^ 

^©rtwicfefcy, is^ttmasis^^!lp c p^□p15A^bls^p Q pW)s^^fALfc^. tt«tt«anic3tKj«g$AtiTK& 



?KizLxt<!>te<twmmimw\±£%t$>t>(r>ttz>o 

^vX>(BR),x^b>-^atV>-vx>H^AS^(*(EPDM). v'Jzi->=fA.>7^riA^0=fA|rA-^ 

zftLxn*m&L&?ttz®£its®famtm®n\ifcm®t?h\*&i\mn\t^^ 

fgim^i^ teZK<miw&tttmmzm®#;zmmtz>zttfmzLi\ *tz. mn&tt&vmn&ft 

[oo25]$fc, mm®m%:tz>tz#)iz*%Bm. fS.m^mxizm^^Lxmax^^x^itL. mzf? 

^t^mmtLxmm^^ a (D^mizmmt^Mmmmwzmmt^ummt^m^.mm^m^t 
Lxmtz^to&nmn&zmLxmto&ntoHizfaMxzzmn&ffiM^^ 
fcf-y*i2gmi4^ifi^£i£tip n n p£ps^^ mMmms-ism 
uft®nm$L\zmuii*z?^x^\tmntt&&Lxm®&<r>ftmmzm^ 

[oo26]*fc, mzm®£Mi*?ztz#>\z*mm. f&mmnjsxiznjizmgiLxmiSAZ^x^it^ mzf? 
x^(dtx\ mu®ttt&*^&<»Hmm\zfcmtz>-J^x-?c\/D$iw.xhv. mzjjxzfyXvitmnxz 
^thmmtLxmi^^&cD^mzmmth^mmmwzmmtm^mtim^xm.mu^ 
m&i*, ttiu*&®&omn®£mLxwiti>>&<»toft\z%LWiv£. mto&nnmzffiAz-exmzpi&nmzB 

f&x^mm^m^t^^x'i^zt^mtt^yx^cvDmm^mmt^i^m^mz^zf^x^cyDm 

S). 

[oo27]£/c, mtzmmm&?t>tzit)iz*mw\t s f$.mmmxiznfi£&&Lxmx£zr7X^itL. rnzf? 
xv<DTx\ffln®£%tz>^yi£ho>9\-mmzmmt&77X-?c\/D{zts^T. mttto.yi&opimztiimz 
H*n$QW$,<j)ft®izmm£H&Mnmt<Dffl{zffi&Ji*yyX^itmntt 
^"p^n&siiLTis^rofltticsiiijj^ 

®^%^xi^zt£®®t?zmm&m?z>(*nw(»n2(Dnm)o 
mzzf^x^-7.^mt^zti3<x^.mmm\z^-\z^\m^-mzm^^t^zt^x^ a 

[O03O]l*r;h4CLTfc*ffi1*fl©rtraiBlc«tt3Stttt 

bfc&^-b^£tf-££#TKt)p 0 pfllci5^ 

l^p a pfll::JiALTfcW,Z<Dg(D4McgB143S^^ 

[0031 ]ttSrtKI=3!EA*-a-fc*«tt3tt««il=*A*ttl6-r4lcftfcoTI*, «ifiillaffi$aL-CSt9*tt3tntt 
lc*«»#£|f AU MffifiW£*LT*;&££i&rS,fc3lCLT*«fcl*. ffiE*£9JG>$1 &l/!g20>^XTC 

^BStLTtcfet^L,^XT^^P«^ICfcl^Ti$^l n c p(7>^^lfllrBBgLfcmaT♦^,<fcL^ 0 

x\ wert»*«tnMffirai=#x^XTftffl«*$ttis-r<6fc«)<D¥«fcfc, 13. 56MHzia±<DBf«H 

[p034]f£8II^;tfX<D:^XT<b(^ 

[0035]£Hffia>£*SJg|&g4)a>%ft$l*. "•Mi/ft, <DZ£y =flaWfl)l>-r*n?t J:L*. BtJ 

Efita*HI**attte©*:/«:f7lc«fc$/^u*£Hfcrs^ 



»**£l/C1 3. 56MHzWL±0)t<D£mi*&<»lt* Ztl&)n^<U?X<&ty?Xv&m<*B.Li)<-£>lZtj;Z > i)sZ ) 

[0037]mIIBmi ai;»2<D^X-7CVD^ai;«fll=fc^Ttt» fiEfilgi&ffXil/r. ^>(CH 4 ),I^(C 2 H 
6 )^a/<>(C 3 H 8 h ?$>(c 4 H 1tt ),7tfl/XC 2 H 2 h *>-t£MC 6 H 6 )*©aft;**fc*toa>#X, Xtf 
&gKl£CTC;h,b<Dm<b*m<b£^#Xir^^ 

[0038]j^§llff*J$<^£(DJ*llJI&#X£LT^ 

$>(C 2 F 6 tW7iltPv^P7^(C 4 F 8 )1$Xm*mi i>ZttfX%Z> a R*«»*lcfcfcy . flUb*!*! 

[oosgimilJi^^tUTm^TK^^b^^^x^-vjbmmib^^xt^S^^x^ffl^^Ji^^iijig^iSi 
±^l+i»±T\fiJilB>v^^<b^^X(Dil^^(>^bmm/0>><bmm+m<b7K*))l*aahfcT-±{*(D8 
0%S)tJaTt^CtA<»*U^ 0 ^bm^b^^X(DS^tt$A^^(D80%^^r<i)^ll^g|p^±0) 
>Wbm^b^^xo^TMi1ft«ll^p 3 p(D«glr c feoTI*^A<x^>^$^TLS3.7 
^•(b^^^b^^7 > (Djg^ik$liJ:y»*L<liaMJtr'20%~70%fIJfCfe'&. 

[0040]B3IBm^)l<tLrii, ftS0>l<tl.TDLC(Diamond Like Carbon) (^V-V^KtfgHSDIil^lf i>Ci:A<t?^ 

[0041 ]^X-7CVDaiCfcl>TB6BI5!R«XtLT^*<t^tt**X*ffllx» *RE**1 00mTorr?IJ*<bU 1$ 
Hjgg^ 1 00°CWTIC-r^,i:DLC)l*<ff^^i, o f£9t2£$ ©<'T^I5t*ff^$H'i)Jia)?il)t A<fS)±U 500°C 

[0042]**:, BiJIHmi St/I^^XvCVDjiai/gglCfc^TIi, 1g&<Dfl 1 /<??T*ttftfl 

*7X % mft+tmmm. 3i±m)m<ow%&m&ttm^u&<p£®s>x&z>m£\zi } . Kmmm&zm 
\zi$-\zximiS)-mzmmzfioztt><x$% 0 

[0043]*^. DLcm*f<j)wn<»mmm&&mtzt*Gizit s itm^m§Ltm<. a»tt, isx*w&\z%tt 
$mmfrb&s*£^p a p<Dtts®i::ii»2fi^ 

m£fa±zvz>zttfxzz>o ®mtLximii\fx<D&otm^m\i®m£m*X'£z> 0 ?ut>*>. e-^mm 

(7K'J^<bt*-;u, /tf'J2&<bt:^K TKUtf^u^v-K flye =ju7;ua-;K 7Kyittttf=;k ^ut*-;u^;u 
•v-;u^).7KU^^bt*^'j7 i >.^^b7K'Jx-x / )K tfO*XTJi>&®mW)*?ls^.x?ls>'7<7 l )a-V))i, 
abs, 7K'jx^u>, TK'J^pfb^. 7KU7-tz$-;K T^y^SMMBffiy WU***UU-k £1* 
T-^'^u^), 7K'J75K^mBi(^--fp>6, 66, 61 o, 1 1 m) , iz)ia-^®m(,^J^)^a-x. 6fi$-b;up- 
X, ^Pt°;Hr^P-7., »&-ffi8£-fe;up-x. fllK-fe;un-x*); #y*-#*-k ?i/*v*§i!!M. 
K37*;fclHbifl/>. 4^>Wbx^b>, 4?-y<bx^b>.6»-fb?Pt?U>. ^-Wbtf^yx^h #y7b$> 

[0044]£fc. ^SitLT^^Ii^cDcfcd^^^btt^flit^^T'^-So -f fcfrb. 7iy-;u-*;uA7^¥tKttl 

i/'Ja->»8S, v7'J;U^l^-h^llg^T-fe^c □A.hLTIi. ^8*=f A, ^;u=f A, x^U>^PtV>zf 
A, -j7PP^b>zf A. J&iHb/K'Jx^L^zfA. xt°^P;uth*'J>rfA, 7^'j;urf A, xh'j;Ua*A, ^U^a'A, 

[0045] 

I^W(D^fi5<7)^S]iUT, *&W®$ft®fl?tt£BiB$#iRLTl&9J-*-<&. 01 li*f|B^lc^^XTCVDg 
S<7)l0iJ(D^*gj$^rElT-fc^oCO^S(*sHlIieil9(7)^MI-fc^r. X^»«2i'±irAR3f#vfca^K« 
WgUlg21 ICft*T, $#ff2tt<Dfl^m^4£{i*k€<7>-efc£ 0 $#ff2tt<DrtS&mS4l;J:. a^Kff*tt<D*<i>SiJ 
# 41 £ ^L. 4 , 'Op|5tt41(D, /$)lB#lcM»5£)l*^^p a pS(7)JSg|5|c(4a-r-S$fe3a6g|5Si;**SI5lcli. y >tftt©H 
Sg&me&lMe' 2><&#)b;h,-C@££;h/a^„ 4"'fcg|5*t41 ±<D@5£SW46&tf46' 4H=WLT«ia 

S&8PBI5S1 m i )<D®mziti)yy$m43]gi.it43' wmm*imz&#)t>ixxi^o i^aitt46xu46' iciizzr* 

l*^&*(D&ttmM*^tt<DP*1ffim*42;&i;42'ro^ 

fc, P^gr1SUW42Si;42' ©MESS^^IStifcafilCtt-ftl-ftiait^ tt(DJIfSaW44&l>'44' (D-mtmm rJ 

Bfcicii^ft-ci^o £bK, ii&mm&tPu' <Dte3ffii*'j>?gp#43;&t/43' icisiia^&iciiiig^n-a^. 

tt"C?gB«41 IC^^^^fc , J>^S^JW43&U:43• lijHg»*T47fCj:ySlM=ae*tiri^. *fc» ^p°pS0 



WifrtZtX'fflmtttt 42&tf42' *BB*tt88tr*^tA<T?t*. HM»tt45£H+T;&l=KiJ&vr;:£-c|B| 

KgiJtt42;at/42' *MC«»t-r*ciA«-et*. £<DB8£ttBk HCtt»©i***ucfci*Tt,xh?/<s*«48i=T 

«»aW45£«tJi&mt41l=fflJtT?*$ 0 *hy/*8B48l**i^ 
-*U=IBS*ftfc^.ma4li|SflCttffiT?'t>£1fc^^ 

[0046]fcfc\ ■7^>y7|?^X22ai;asa«S23li«f i£>»«41 CC-Cli®^)l^ q n pS 
£rt»«a4l::Xft*-a-ci*SA<, M«ISItfcXl#fflttlcftF„s*3tJ$.*-a--5-t : fcT?**.-€-a)«i©fll«l4iflffiH 

9o>«HtH«-c*y, nntmctt&izim-tmzttLx&z. ~ 

[0047]^©^M^fflL^T4'^« a pSCD^^SICfi£)l-r^lrfcfcoTli, MS*JK «SPSffi4fl)B8F^ tf#42&tf42' 
* *&pU*f41 l=»oT*^«BH:tt»lcL, 4>ffi»as£*0)IHPS|isi ir^g4^Jf A^-5cfc9(cLriSmS4lr 
C*ilcXft2F-&3 0 *l»Tf, ffi»mt45*H4»±;&lcMJM'C£^*y>^ftt^*43Sl/43 , £4>ib&tt41 lc;t) 

oT±^icig»i$-B- s ^tnr«feyBiia»*t42ai;42' ®&s(Dtom±mzJbtzmtf-otzm2ttmiz?z> 0 * 
fc, $ft£m 1 ombizxt *>*u mmj£&t>\zm&L. tfxmtemfrttwu (H^mmBmnx&mx 
^*ttti-,Bsa«a23A^T^>^y^22*^LTrt»«tt4i=i;^7XT<bffla)*jBas«A*ttJS 

[0048MEfiRK««&tf;&&lC,J:*i,ttie»tiffitt^ 

fc£» »*B5lClS-|CXIittJS-«l=li»iatT»**. Sfc, El2li*^BJ|C^-g > l@(7)te00il(D«{BSm/iE^*-rg| 
^fc*.-CDmS5liMi2®l<Z)^XTCVDSM(CfcMf*rtS|jmg4|Cft^rffl^5Ct/)<-et-5t,0T%-ea>Sg 

+'£>tt»52*^LTl^«.*fc. prttttS^«S/-htt*«9»53^<D-«*+i|>*fc»52|Cft«$nTl^I 

*>-M**a»»53<D«(fiM^<DMtt»T?©KS)te«|i^^ 

fc*fti§ft51IC|^>-httiamt53£®ii£t^<!:^ 

53li*«ktl!lfc52<Dg£J&y|5]ii{§^ 

ftftl=£y*ff{t51 (DX'J«>h51 afrb^„ a „S<Drtl&faiiyaj^Zi#-e£-g>o 

[OO49]^0m@5^MlO)^XvCVDgSlCfclt^F«^g|JmS4ICft^Tfflt^Tt^'^^Ip D pS(7)^g®|C)lPJ$-r 

^icfcfcoTi*. aa, *>-n*attatt53*«iii&tti»52ics*jRyHett:5irtajiciix«)f-ttjiTf, +s«jss 

£Wit*510Xy<yh51a£SLT^p Q pSrt|g<^ 
l*+'M**52(c|£||£Jv&. 

[oosoi^rote^lft^li^fBmw^M^ffl^^^^tl^^fcy^^p^s^HaBl^-lrxiiK^-ttic 

«K"et4tt^S***H«T?ft*. £fcs |93l^|gKI=ff^Ua)$&lcte<offl0!>«EIS1iiS$$-rB|-eft<&. C(D 

affi6iiMIBMl^^XTCvDg§icfcMtsrt^mffi4icftxrffl^szt*<T?t§troT%p«>K^tta)*'C>Sii 
£6iRtf*©JBHl=*i»i«b«llfllHraiS$^^^ 

jsEg^p Q p-e&i)if^^p D pS(DBapgpsi <Drtgj:y$aii^0r*fcy. Mn«^62(05$«i^(Aiii$a)MttffiT* 
»^^M^p^o^^i^)<7)ifii4^i„ c asa)*(*rticTJtiJx^fiJtro : t<7)-efei) 0 

[0051]CI<D«a6<&BHfflmt62liJlM*eiS£*fr*«i:y»E^^ 
B&£ttKfrfcyffi#^dlfi£ttS££3„4tt0F^ 

znz^ttfxz&o ma6iiF=fli:ttST*^)i#!ip D pT-fe-5^^ ^srogangpsi ss^^Trt&ig/M^tttfc 

'So 

[0052]*fc,^TMi*a6©£ttlCbfcyjfr»XI*tti»ffl^ 

Lfc3M*»8£fiA*&)fr#xi*iin»ffl3t(*^ 

CoossitttertKMicteixrtt^ffla^att+ibfttteiicftiiaftiS.ciDmaesigiro^x-TcvDSia 

^fclt^rtSl5Sa4lCft^TfflL^T^n t pS(DHaffilC)l}^^|$-r^|cfcfcoTli, Sty, »M6*Jf»*PI=J:yX(*Bf 
■B-*. F^Ctt$T-&l$ll*£&o t „S£*<D|!fjPg|iS1 3^&«a6*}*A"r*«k9l=Lrtt«a6lC*1*, 

tt*.*i^stf*ai&63icj»£as<M)icastt»Lfc^ 

[0054]fcfc\3S{*£fflt\fcSga»£ff:bfc<Tt:77X7C^^ 

^♦©aStflW^frbfcCcfc.fci*. -t©fft(DMf^lilKrEMl<0*fi*fflt***&tStt-cfty. 4> 
^p n pS<D^a®lrJ5)-|rXlilll§^-ttlCfiE)lT?^^i:l^5amtl5l^T*fc-& <> 

[0055]*fc % l4tt*36W(c«5Saa)*?)lcffii(Dfii|©tti8fl|BE**-rHT?fc < 5 0 c<D®a7lifijESi (7)^X 
7CVDgSl=fclt£rt$ma4ICft*Tm^C<!:A<T'£3iro^^ 

s««a7i ©Hinam ■ i=# at*£. hip arc i ' £sc^A<-e£$f£it©g£s-r snyK«m©*aattr72 

[OO56]^roia7$l_10^XTCVD^g|Cfclt^rt^ma4ICftxTffl^T^p c pS(7)ng®IC)lP^^|r 
fcfcoTli. KJStt*a7i S»fiEK1*p t a-efc*«l'S«jasrtl=»ALfcft, rtSMc£m£Ati-Cl£$ip a pS<7>rtlgc7) 

»*ftic*afcy»6**fc«»-e, «a«*r72-ett*«. cowemmzffoo un. zoms&mmto&sit 

M«l»ltfcX»«ttlcj:yX t#-r*. «a»»72l=fift»a)*A**tt«W-*J:5l=Lrt,J:l^. 
[OO57]*0f|b<7)i&ttl;*iiijEai0gM£ffi^^ 



[0058]£fc. M5li*HB^|c^lS0^f,ICffea)0!|0lKBSmi$^-rST-fc^. ^©*a8tt«HBH©^X 
■7CVDWlCj3(tftrt»*«4|Cftirffll^CtA<-Ct<6t©T?, ^ B n qS(D^0pi5S1 

[0059]Z(7)®^8$ll(D^X7CVD^MICfcMt5rtp1Jm«4ICtt^rffl^T^p Q gS<C^a®IC|g^^-ri,|C 
&fcoTli,$§tt(Dv-hs£& n t pSrt'M$ AL-Cj3LNTZ(DSttS/-hsrtlr^mi4S?-81^Atir^p 0 DS<DW)a 

\zmtzt. ft*. v-hs^ffl^-r^mtt3e^8i^s^ n Q pSrtirA*t-ctcfc^. *fc, m*i$W82£$i P c ps<DF,ap 

SBS1 frb-?-0>flp|5lil?A^"'5o Uli*mtr82l::sJg&|i£. c©ttttT?j*K£fr5. ftfc, =o»daia>^ 

7X^cvD8»c«k**£&ji/ < py % HaRiffc£ft^ 
frbCIStifcL^lr-fS,, 

[0060R<Dtefl)»flstttaEgLL<D8«*m**»*£i^ 

[0061 ]*fc» @6l***WI=*^ % ft^X-7CVD«a©«!l«>«<D«ISfll***-rH-Cfe«. C<D£Bfe\ Hi 0) 

fcortt»KH»«S23;fti;ftft«#s8££B24i=,fcy#ifc^^ 

^LTrtfi|J*ffi4lcttlS-r-5cil=J:y^|j|g3Rif^^^x-7ft-r*. 

[0062]»/<;i/XSHK»a**l*» 13. 56MHz)il±<DRjr^ag)[0S*iiiaaa*l^m^a^(D1^ 
©1 JU±10#<D1 JaTiDttHOSESBfliaa-CSIH^JfeLfcttffiflDtiDt-r*. *fc, xn.-^ -ftfc (*>B#Rfl/;t-> 
B#ffl+*7l$M)f450%fc-r$ o -tOterottftti* B1 ©SfiSffll^iSBiHtttW. H60>gB;&tfc<7>gB 
*ffll^=«JBllc«*:*t» «ilISfi*X(D^X7ft^=»lcttlS^5B*^©*o«/<il/X«BH*J6LfcSaa« 

I3lJ.&^M60^XTCVDgM^i;irc+ib(DgM(Drtpfml^lirS^©^M^to^fc^g^ffli%r.7K 

Ul^b>xb?$b-hfrb&&*£<D&J$l^ 

Ultfll <iaia>gfi) 

4>$^a tt* ^yx^b>-rU7^U-h Jfctt RlS«*»:(eg100mmxB$80mm % e*0. 1m m) 
RM ; KBlPg|5(iIS40mmxg$20mm, H<^0. 1mm) 

ft Xf>UXXf-;i, »K ft"C?SP*t (E&1 0mm x 20mm) 
ffiZftmV <£>K*g90mmJ$l!I£# ^HfflIS*4**X 7R3lt(H 2 ) 20sccm >$>(CH 4 ) 20sccm XHjKVA 

J3X&13. 56MHz. 100W J$RE2l 0. ITorrfiEHSJt M J$Kl$M 60minHj5£<5H2(El1 (DgBICfc^T 
m^4lrft^TM3WSS6^fi|xfc^a) 

*^^ip a p njtg0«i tmwt^ #m *»i>sw6i >u*x^-;u sus304 mm&tt62 Ti-Ni&£#. c u - 

Zn-AI&£# XI4Cu-AI-Ni&£# BR 4"0SP*t61 (SSl 0mm x 20mm) 
BflfflBMt62 (©£B§80mm) 

F^^tt^T'0gAg9OmmfiEH^{+ Hffiffll ^@«HttA3 (ILL<0£BI=fcl*T*a4ICft ilT|i5<D««8£ 

«l*«»*tttt* 8llctt*TMte3M*£tt;lfc»B) 

+Sttfi HK5^1 £@ttB£ *m mSSp*t82 *x>uxx^-,;u SUS304 M&Sfti* tKIS nfeflim 

2(Ig5mm) 

JSBftft SUKfli tP«HJfi«ll4(ai ©8«lcfcuvc««4lctt*TB5©m«8*fl*fc««) 

*ai*a s&fti&HitBs #ft B&B&82 xx^uxt^-ju sus304 wtttBibftsi xf>u^f 

-;U SUS304 tetfl mSgPW82(®g5mm) 
*Btt9MMfc81 (lg5mmfl)I$ttS^) 

*lfi«1 tH«*tt«5(gi <D««irfcl\-C««4|C«ATH4©««7$flt^fc8«) 
*2#Jp Q p $26011 £HflB11 ttff M»*t72 7/f>b7.3^-)U SUS304 3§ttS&71 

<i*A g ^bftSB*»BKLfc *a> M»»72i*rt»^ffift$A*vris*»a$i4-^«TO7i© An»»*rt 

tt^tfySLT*«teBI=»*&J:5lc»»Lfc. 

J*B£ft$ffi0l1 £@4S$tt0|6(BI1 ©g»Cfcl*T«S4KttjLTH5©««8£fl|*fc!$«) 
BfJffi^l&tfMcfclvC. fiRRSHft#x3:Lr^>(CH 4 ) (20sccm)&i;xh77^PX^>(C 2 F 6 ) (20sccm) 

£ffll*fcffill*, *»«4tH*|KcLTttasa)naiBI=DLC«S»«Lfc. 
j?ltfil7(i|6©81l:fci^tS4l:ttxti5©tfi8$i^fc8i) 

MESJ6«4lC*Jl^^X^X-7<bffl*H«iB*tLT,fflattl3. 56MHz(100W)<DS*E^am*CC|g 

ISSSftlkHz. T r i-i^lt50%T?/\>X£Il£li6U=tt^ 

p D pS<7)rtg®ICDLCll£Jf2f£Lfc. 

Sllfiflf8(BI6a)S1Blcfci^T*«4lcftifC@50«ffi8$fl|itfcga) 



(20sccm) Stf^fH?? ibtPl^ (C 2 F 6 ) (20sccm)£m*fcf6l*. Hli£0y4<t[5|^|CLT^Iq D qS(7)^Sffi|CD 
LCKSXMKLfe. 

[OO64]1-/j:t?*,,MIBI|]^0y6lrfcLNT^*7.^XT<bfflE^^m*tLT^^13. 56MHz(1 00W)<7)g 
^AH&ttArrKHR&ftlkHz, xa.-x^lt50%Tv^UX|g|S^Lfcii^jBil^$fflt^tel*. ||Jfi0"l6i: 

>(CH 4 ) teOsccrrORt/xh^M-Pl^C^ F 6 ) (20sccm)£ffil^dfel*, H«5<5ll7i:P|f |cLT^q a n S0^ 

.fcy^bHfc^DLciiffiM^q^&i/miiHit^og^^ji^fc^q^ico^r. *h?*imm%)-\t. m&m&. m 

#3.M*'J7t4£f¥filIil,fco ttz. mtem\Z-D^Tf$.m&&tUmLtzo *fc. MBIIM50II4. 6, 7&l/8lc«fciJ 
ffb^fc^DLCH^M^Splcoixril^tt^lffiliiLfco 

[0066]|1I1JS)-I±li, ®fiE)i^Sa)*^glJ»<7)^^fSl(Di^Jffi^b1 Omm^OrtfilllcAofc&^tfJFHl^Stltt 

iS£4^>^(7)v'j:3>^i/\i:;j$MLfct0icoi^ 

isx'tyTmtMoconttMXxm&mjzsimzmiK 25 o ca>sj£T-c\ m^w.^^s,<omwmmm^ 1 o 

ffi^RI 8mmCDT;U5-0 AA^b^^'5t°>tt1^^q a qO)$tSffipi5^^^^^i^. iSf>tt^q 3 qlC1 Og(O^S^*Mtfc 

ttS'eC0e>^2Omm/sec(Djig['C^t!l^fc^<Dfll^iil^Lfc. 8*£3fe<D«1 & tf«2|Cji*-r o 

^1 fiKHilJt HJI#*i flU£*l gl^Sii^ (nm/min) (%) (dyne/cm 2 ) (KNH) (cc/cm 2 /day) HJ£041 1 

5 ±8 3X10 9 30 1. 5HK50H2 16 ±6JUT 3X10 9 30 1. 5 Hifc0«3 20 ±5iilT 3x10 9 30 1. 3 

4 18 ±6JUT 3X10 9 30 1. 5 HJ£0!|5 16 ±7£TF 3x10 9 30 1. 5 HJfc0l|6 32 ±6JilT 1 X10 9 15 0. 

mm. 
mm* o. 2 

I£6£0!I6 0. 1 5 

$mw o. i 

7ttMM 14 ^8 0. 05 

^1 DLCm^^^Lf-H«E^l1 ~6(D^5q a q-eii)l^^=FRr^T*fcofcJ±^tWICit^T^m3lii^A<^#< 

&uaLxmwzmmM6xtt. mm&&tfifi±L % mmiitf&'pL. mm&&mtfi&TLtzzttfftfr& 0 DLcmw* 

[OO67]£/ca20>$S£,itJ6{H4lCfc^T/£ll^^ 
£m^]fcW6|C t fc3DLC|g&^q a „TI*7;U5^Att^ 

-SoSfc, mmm4izn^xiS7.zf^x^itmmm^mtstLx/^7,^mMm^m^t:m^tzmmm7iz < i:^DLc 
m&w.®8,xt,mm\it)<fa±LtzzttfKfrz> 0 t&iz^ nmm4\z&^xf£mMmxxtLxvzit*mit-£;®>i3x 
\zmxxz>v\tm.m\t%Vtoii7,*m^&tt^\z^*z!^x^\tm^ 

fc^Jfc$8|C,fc$DLCM&^q n qT:te^^ 

[0068]*|C, @1 [ro^MlrfcU^Tmg4lrft^rgl50m^i8^{ii^fcgM^ffll^frDLC)!I^^|C^5L^r.**X^ 
^X-7^fflm*<tLTj^jKlil13. 56MHz(7)S*Ei;Km^lCO. 1 kHz- 100kHz (S*ilJg;£S2)<7)Ji;]£&tf> 

^o75^(D^^^oo^<D^)(Dmm(Dumm^x/^7,^mimuz^ma)mmmtl^ml\ mmm&&o) 
%it\zftommm&&V7)i,$-^Atit<»mm&&<Dmt£m4Uzo «**Mzi=*-r. 
[oo69]c<oi8£,iiae&iHja»»<D85HT?i*£^ 

£!!£l££fcUii£<D$JgSlJtli1 Onm/m^ 

£A<0. 2T*&&0|CftLT^I8JIfci&1kHz~1OOkHz(g;*;^^ 

■CO. lifcy, «»flttt#fiTU ajftt*<lRl±LfcCi:A<»jb^. fc*>\ XHJSftttO. 1kHz(g*iSJ3;£®2)<7> 

m%.mo)m-\o75ft<Di)xit&mmmto. 2-cfcy. ipuLfc^ofcct^fr-i,. 

[0070];*ic, HJl5^6lcfci^. mmmftlSxtpOTb^trtajLTis^nm-SttmiCz f 6 /ch 4 +c 2 f 6 ) 

(mmit)£o~-\<Dmmxmt2vxtfLmz'fTi\ f^m^^m^Ltzo^m^m^t 0 z<o^§h. *$yiix<r> 



[0071] 

l=^-ICXIill8iS-ttlC*H1f#*^X■7CVDa,^X■7CVDSfijfel;lC]&^A^«^a&l;SalCfflL^*CtA< 

[0072]£fc, **Wt«fc*t» BBnap*^-r*+3g«Bfi©naiiilc«H-r*^X-7CVD^. ^X^cvDgS 



im4]*%wizmzn&o£hizm(DM<Dm&ffif&Z7Ktmx*foz> 0 

im^^Miz^^x^cvD^mo^mowtmn^irstmvh^o 
im^^myjmizm^xzr^x^itmo^jix^mMm^^oumm^t^mmm^mmomm 

1 E^f+>/\ 

1 1 

21 WgPHI 
21' Xfttt# 

22 IvTl/fftvIX 

23 itJg&m^ 

24 ttMfl*££iga 

3 jgRlgilttfxttgS 

4,5.6.7,8 rtSflBH 
41 it«'DgP*t 

42.42' Bar^mt 

43.43* U>y»*t 
44. 44', 47 g&SW 

45 SBiftmt 

46.46' H^gPtt 
48 Xh'V/<&B 
51 

51aX'J-Vh 

52 tt"fr$M$ 

53 ->-HtfI«6Mf 

61 4>&tftt 

62 mh&k 

63 SgflHSPfflgSfttJIgS 

71 SttmS 

71'ggpgf 

72 BgSPtt 

81 3l«ttfi?- 

82 wsm& 

si ttasa>»tsB 



mm 
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[»P5E»]*3fi|in»4B» 
[S§*tB]¥J£13^3£13B(2001. 3. 13) 

I'Amwmmw-'i 1 -246974 

[^H8B]¥J$11#9£14B(1999. 9. 14) 

i*mm&Yj>mm*vtmi 1 -2470 

[tfc^§^]1$SI¥l 0-53659 
[SEftftttSISTIiR] 

C23C 16/50 

[n] 

C23C 16/50 



[titti 31^^11^10^28 8(1 999. 10. 28) 

[*««jE1] 

[ttiE*tftfta«]9)fllft 

MiliE*r*gl«]flf*Jg2 

m i#S2] mmunmtLxmmmft*imtet>(D£mi\ mmvu&^nmmz&tzv. m^Mm&mmmt 

Bt&mXmi IB®(D^XTCVD;i 0 
[^8if$IE2] 

[tSjE^«B«]0006 

[titlE^S] 
[0006] 

imwtfm&L^tt&mmiLfrLtetf*. iftfB*WF8-53i M^m^m^^x^cyommsm.m.^ 

[^SffliiE3] 
[MSE^«a«]0045 

[0045] 

imwmmwmmT. *%w<nnmmmzm&*&mLxwi.wtz> 0 mi i**hb^ic^^7Xtcvd^ 

jj»««2i icft^r. ^#^(Drtsusti4^it^fct0T?fc^ o m®*m<Dfi&nmi*. avm»<D^& 
g4i £*ru tt"^gp*t4i a). f&mftiz&mm#£®&s<Dmmz&w.t&9t%6&Rif$>$:mz\t^ 

5tSMt46&l/46' *<Kftt>^T@S^+i-CUi)o 4"fcSP#41 ±0@^S|5t^46&l;46 , (DWettlrftLTl^ 
SBBP»S1 ^y<7)S|5{4lCl*'J>^gl5M43&i;43' TWISW&lr&ttbtlTl^o S£pW46&t/46' IrliZCT' 

/■-x BBEBSPtt42&i;42' (DwfB-^blinfcgpeiCli^tt^^^^tt(DiIig^m4Sl/44' 0>-SJS;&<|s]» 
nr^lca^^T^i> 0 £blC % it&tttt44;&tf 44' 0flfeJffil*'J>^g|5ft43&i;43' IC[5]iJ)5Ig||c^$nT^ 
So I .fc, 4"0SP«41 iC^^tlfc'J^^gpms&^S" l*aiS»#47l::<fcymM::iMS3jh.Tl**. *fc % ®& 

so)ma^simmT^^m3'izimm^m5iim^^x^).m^m5^Mm^iz^xWi^tzL 

tX*W&m3RXS43' £ *<t>SW4l l^ / aoT}g|ji^i)C 1 >:A<-e^SJ:5lc/ < i:or^S„ g®aiJ#45£|I|*± 

■ewfflaH^&t^' $EBi:tt»i:-r*^tA<Tft*. cfl>i»t«». wi:««©^r*iicfc^r^h^<8«48 

ICTSgU)SW45£ 4"DSP«4 1 lC@^T?#i> e ^M48li4"i>S|S*t4 1 ±lc|S(tbn^ l >)^sC(7)t0T*fe 



[tfIEft#lJlg£]0063 

[0063]#fc\ z^cfe^ir/NVux^ilSJ^jKm^^fflt^ttt. 02~i]5lc:*-f rt$flm££ifl]ffl-c-£$o bJF 

3U5$0!l1(il1CDgM) 

R®tt*(*(SSl00mmx^80mm, Jf^-O. 1m 

m) 

nMttF^Pg|5(Sg40mmx^20mm,J1^0. 1m 
m) 

W t'WttdglOmmxlJ^Omm) 
F^tttST'0S*g9Omm 

f$.mmi%nfix *^(h 2 > 2o SC cm 

^>(CH 4 ) 20sccm 

Mffifonfi H;Klt13. 56MHz s 100W 
)JIE^] 0. 1Torr 

JSKSS MS 

fiLBftTH 60min 

^J£0i|2(Eli^^Mict5tNrS@4irftxr030ag6^«i^/igM) 
*£&p n p HJS^li:^ 

Htl #S 4><&ffitt61 Xx^UXXf 1 — ;U SUS304 
ffiffl$M62 Ti-Ni3S££, Cu-Zn-AI&£# 
XliCu-AI-Ni^£# 

Jfctt 4"0SP*t61 (®g1 Omm 120mm) 
BflF=fl Sf #62 (H£B§80mm) 
Bf]£#ai-C<DS*&90mm 

HJS^I^HI 

HJfeff"l3(iai <7)gMlcJ3L^rS^i4|C•ftArgl5<7)fiS8^^|^, ^mitlsi^ 

si izvtz.xmn&%iftzmz.tzmw.) 

W& #S SJISW82 X^UXX^— ;U SUS304 
»tt af§SP#82(iHl5mm) 

HSfe^itP^ 

^ss»!i4(0ia)^Mirfc^rms4icft^Tgi5(7)mti8$<(i^fcgs) 

#g mSP*t82 7.x>UX7.^— ;U SUS304 
mi£3Ett1fe81 7. J f>bXX^— ;i/ SUS304 
S*IBW82(itg5mm) 

Hlife«!llt^ 

HJfe0ll5(E|1 <Dmm.\Z j3UTlS4lCft^.T04OmS7^{Sx.fcgg) 

Htl 1!*IdW72 ^-rl/bX**— ,/U SUS304 

v'j3->3*2*=gL<liEPDMfrbfc££ 
«iBlc^>DUiaiBI»rt(iVD)a-cc 

u. Ni=gUliAg^bfc£ll£flSj£Lfc 

to 



^^fe0lI7(gl6(DgMlC^^t^Tmfii4ICftxTll|5(7)mli8^{iK.fcSg) 

8>s<DftmmizDLcm$nmuzo 

*JSflH8(H6<©«MI=tJlxTM4lrftATB5a>«tt8$fl|x.fc»«) 

MiB^]tel5i|4|rfc^T^*X^ : 7XT<bffli;^^l*iLT^^13. 56MHz(1OOW)0S*^jKm^lC^ 

teOsccmJ&lX ^l^l^PXftMC ^F^teOsccm)*^^^^ 

LCK£»j£Lfc. 
[¥8«JE5] 
[?ifjEtt*ftS«]9)il!l# 
[HjE^^«a«]0064 

[0064]1-4"t5*., SJM8jCI4^MBIIfi6^l6lrfc^T, tfX^X^bffliUa&HatLT, 3. 56MHz 

(1 OOW)0S*itE&ffi;ftlc£tJ8Ja;l£gln kHz, 

l*> ^J6<5!l6t^^lcLrfeip n pS0na®lcDLC)l^^fi)tL/i. til* s BtFiBHJS0(7lcfc^T. jffiRlg 

ft#x<bi-c^>(cH 4 ) (20sccm)&i; ^4-^^^-ax>$»(c ^F^) (20sccm)»ffliNfetf».iA. mmmitmm 

lrLT^p a n S(7)^^®lrDLC)l^ff^fi)tLfco 
ik««(H9©*a) 

E£35mm,S$12Omm0*x>UX**-;Uj&*&£5nyK#tt©rt»*«2l£^ 

a^fflur, mmnmmi mc^mmnxm\:^^s,s<D9\-mmizDLcm^mL^tLtztz^. m&imt 

[¥SMfjE6] 
[l$IE*f#lJSi€]0070 



[oo7o]*ic. HJig0!i6icfctNr, f&mmnJixtp<D ^*-y-7)\,*ni.$y o>mGitm(c 2 f 6 /ch 4 +c 2 f 6 ) (S 

[¥*K*tiE7] 
MjE£a]SK 

[02] 




5Z 



